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$)LQLWH (OHPHQW$QDO\VLV )($ KDV EHHQ SHUIRUPHG XQGHU SODQHVWUHVV FRQGLWLRQV EHFDXVH RI WKH
VSHFLPHQVPDOO WKLFNQHVV$OLQHDUHODVWLFEHKDYLRXUZDVDGRSWHGWRDVVHVVWKHVWUHVVDQGVWUDLQVWDWHRI






VWUDLQ FDQEH FRQVLGHUHG DVXQLIRUPRYHU DQ DUHDRI D IHZ VTXDUHPLOOLPHWHUV DURXQG WKH FHQWUHRI WKH









YDSRXU GHSRVLWLRQ 39' ZLWK DQ $ULRQJXQ VSXWWHULQJ EHDP DW  NH9 7KH EDVH SUHVVXUH RI WKH





$ VWHS E\ VWHS SURFHGXUH ZDV XVHG WR PHDVXUH WKH VWUDLQV GXULQJ WKH PHFKDQLFDO WHVWV $ ORDG
LQFUHPHQW ZDV DSSOLHG WR WKH ILOPVXEVWUDWH $IWHU D SDXVH RI D IHZ PLQXWHV D GLJLWDO SLFWXUH RI WKH
VSHFLPHQ LV WDNHQ WKHQ WKH;UD\GLIIUDFWLRQPHDVXUHPHQWVZHUHSHUIRUPHGDQG ODVW DSSUR[LPDWHO\
PLQXWHVDQGILQDOO\DGLJLWDOSLFWXUHRIWKHVSHFLPHQZDVWDNHQDJDLQ;UD\VWUDLQPHDVXUHPHQWVFRQVLVW
LQSHUIRUPLQJGLIIUDFWLRQSHDNPHDVXUHPHQWVIRUJLYHQ^KNO`SODQHVDWGLIIHUHQWLQFOLQDWLRQV>@
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7KHVWUDLQSROHILJXUHVDUHXVHGWRJHWDJHQHUDOYLHZRIWKHPDQQHULQZKLFKVWUDLQLVEHLQJSDUWLWLRQHG
EHWZHHQGLUHFWLRQVIRUDJLYHQ^KNO`SODQH>@'LIIHUHQFHVLQWKHGLVWULEXWLRQVRIWKHVWUDLQVLQWKH:
SKDVH LQ WKH WUDQVYHUVHGLUHFWLRQVDUHREVHUYHG IRU WKHHTXLELD[LDO ORDGLQJFRPSDUHGZLWK WKHXQLD[LDO
ORDGLQJ)LJXUHLOOXVWUDWHVWKHHIIHFWRI3RLVVRQ¶VUDWLRPLVPDWFKEHWZHHQILOPDQGVXEVWUDWHLQWKHFDVH




$VDOOSRO\PHUV.DSWRQXQGHUJRHVUHOD[DWLRQGXULQJPHFKDQLFDO WHVWVHYHQLI WKHJODVV WHPSHUDWXUH LV
TXLWHKLJKDSSUR[LPDWHO\&)LJXUHLOOXVWUDWHVWKHUHOD[DWLRQRI.DSWRQZKLFKKDSSHQVGXULQJD
ORDGLQJVWHS,QRUGHUWROLPLWWKHHIIHFWRIUHOD[DWLRQWKH;UD\PHDVXUHPHQWVWDUWVRQO\PLQXWHVDIWHU
WKH GHVLUHG ORDG LV UHDFKHG 7KHQ D FRPSOHWH ;UD\ PHDVXUHPHQW ODVWV DERXW  PLQXWHV ',&
PHDVXUHPHQWVKDYHEHHQSHUIRUPHGEHIRUH WKHEHJLQQLQJRI WKH;UD\PHDVXUHPHQWVDQGDW WKHHQGRI
WKHP)LJXUHVKRZVWKDWWKHORDGUHOD[HVE\DERXWGXULQJWKHILUVWPLQXWHVDQGE\OHVVWKDQ
























LQ)LJXUH7KH ODWWHUVKRZV WKDW UHOD[DWLRQFDQEHQHJOHFWHGDQG WKH;UD\GLIIUDFWLRQDQDO\VLVFDQEH
DVVXPHG WR EH FDUULHG RXW XQGHU D FRQVWDQW DSSOLHG VWUDLQ 7KH DSSOLHG ORDG V\VWHPDWLFDOO\ GHFUHDVHV
GXULQJ WKH ;UD\ PHDVXUHPHQWV EXW WKH LQGXFHG VWUDLQ YDULDWLRQ LV QHJOLJLEOH ZLWKLQ H[SHULPHQWDO
XQFHUWDLQW\
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ZKHUHψ LV WKH DQJOH EHWZHHQ WKH VDPSOH VXUIDFH DQG WKH GLIIUDFWLRQ SODQH $OO FXUYHV DUH OLQHDU DV
H[SHFWHG IRU D SHUIHFW ORFDOO\ LVRWURSLFPDWHULDO VXFK DV: HYHQ LI LW LV WH[WXUHG > @%HVLGHV DOO
VWUDLJKWOLQHVLQWHUVHFWDWDSRLQWFORVHWR]HURVWUDLQZKLFKDOORZVIRUWKHGHWHUPLQDWLRQRI3RLVVRQ¶VUDWLR




ZLWK WKRVHPHDVXUHGE\GLJLWDO LPDJHFRUUHODWLRQ WRZLWKLQH[SHULPHQWDOXQFHUWDLQW\7KLV UHVXOW VKRZV
WKDWDFRPSOHWHVWUDLQWUDQVIHUFDQEHDVVXPHGWKURXJKWKHLQWHUIDFHEHWZHHQWKHSRO\LPLGHVXEVWUDWHDQG
WKHPHWDOOLFWKLQFRPSRVLWHILOPZLWKLQWKHHODVWLFGRPDLQDVVKRZQUHFHQWO\IRUWKLQILOPVXQGHUXQLD[LDO
WHQVLOH ORDGLQJ >@1RWHZRUWK\ WKH DFFXUDF\ LV EHWWHU LQ WKHSUHVHQW H[SHULPHQW WKDQ IRU WKHXQLD[LDO
ORDGLQJWKDQNVWRWKH',&WHFKQLTXH0RUHRYHUDV:LVORFDOO\SHUIHFWO\LVRWURSLFWKHUHLVQRXQFHUWDLQW\
LQGXFHGE\WKHJUDLQLQWHUDFWLRQPRGHO7KHHODVWLFVWUDLQLVGLUHFWO\UHODWHGWRWKHPDFURVFRSLFVWUDLQ>
@ DQG WKHUH LV QR QHHG IRU ULJRURXV JUDLQ LQWHUDFWLRQ PRGHOV WDNLQJ LQWR DFFRXQW RI WKH UHDO
PLFURVWUXFWXUHRIWKHWKLQILOPDQGWKXVWKHWH[WXUHHIIHFWFDQEHFRPSOHWHO\QHJOHFWHG>@
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VWUDLQVPHDVXUHGE\;UD\GLIIUDFWLRQDJUHHZLWK WKRVHPHDVXUHGE\GLJLWDO LPDJHFRUUHODWLRQ WRZLWKLQ
H[SHULPHQWDOXQFHUWDLQWLHV,WFDQEHFRQFOXGHGWKDWLQWKHHODVWLFGRPDLQLQYHVWLJDWHGKHUHLVXEVWUDWH
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